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Contribution  to  the  knowledge  of  senile  arterial  changes. 
(On  the  senile  fibrosis  of  the  arterial  wall.) 

by  A.  M,  Troitzka ja-ur.dreewa. 


Translated  from:  Frankfurter  Zeitschrift  fuer  Pathologle, 

hi:  120-135  (1931). 


Although  the  literature  dealing  with  arterial  changes  at  various  age 
levels  is  quite  extensive,  this  question  has  not.  been  investigated  with 
sufficient  versatility  and  finality  heretofore.  In  the  past,  researchers 
(Jores,  Alb.  aschoff,  llallenberger,  Oppenheim,  Wolkoff)  directed  their 
attention  almost  exclusively  to  the  senile  changes  of  the  inner  arterial 
membrane  and  subjected  the  development  and  alterations  of  its  layers  to  a 
thorough  investigation.  The  senile  alterations  of  the  central  arterial 
membrane  have  been  treated  relatively  little  (K.  Dietrich) .  Only  a  few 
authors  (Gruenstein,  Staemmler)  dealt  in  detail  with  its  structure  in 
correlation  with  age.  and  yet,  the  senile  changes  of  the  central  membrane 
undoubtedly  are  of  great  importance  for  the  understanding  of  socalled 
artorial  "detrition"  in  advanced  age. 

From  this  point  of  view,  Staemmler 1 s  work,  in  which  he  points  to  an 
increase  in  the  amount  of  connective  tissue  present  in  the  media  of  muscu¬ 
lar  type  arteries  with  advanced  age,  deserves  particular  attention.  He 
observed  this  process  in  the  art.  lienalis  and  art.  renalis  and  calls  it 
"fibrous  degeneration"  of  the  arterial  musculature.  However,  Ssobolew, 
long  before  Staemmler,  reported  a  considerable  development  of  connective 
tissue  In  the  wall  of  the  art.  iliaca  com.  and  in  the  aortal  wall,  indica¬ 
ting  a  type  of  "cirrhosis"  of  the  arterial  wall.  He  did  not  present  an 
exacter  description  of  this  process  and  failed  to  point  out  a  correlation 
to  age. 


Finally,  K.  Dietrich  recently  mentions  an  increase  in  the  collagenous 
substance  in  the  media  with  reference  to  age.  However,  he  did  not  investi¬ 
gate  this  process  more  closely,  since  his  attention  was  directed  rrimaiily 
to  the  changes  in  the  muscular  elements  in  dependence  on  blood  pressure 
f  1  i^ctuati  ons . 


In  view  of  the  great  interest  inherent  in  the  investigation  of  senile 
changes  of  the  media  of  both  muscular  as  well  as  eleastic  arteries,  I  have 
undertaken  research  into  the  structural  alterations  of  the  central  arterial 
membrane  in  correlation  with  age,  with  principal  stress  on  the  development 
of  the  collagenous  substance  occurring  therein. 


Material  and  method  of  the  investigations . 


In  order  to  gain  a  more  precise  idea  of  the  amount  of  collagenous 
3ubstanoe  in  the  media  for  eveiy  single  case,  consideration  had  to  be 
given  to  the  fact,  that  the  connective  tissue  fibers  are  covered  by  a 
chromotropic  intermediate  substance  upon  or a inary  staining  (Ssolowjow, 
Schultz) .  Hence  it  is  absolutely  necessary  to  differentiate  between  the 
collagenous  substance  and  the  intermediate  substance  in  any  evaluation  of 
the  change:  in  the  former's  quantity  in  the  arterial  walls  with  respect  to 
age.  According  to  Ssolowjew  data,  sparse,  lossely  situated  connective 
li  fibers  appear  in  the  ai uerial  wall  when  exposed  to  the  effects  of 

potassium  and  soda  lye  solutions  in  concentrations  of  0.1$  to  1$,  which 
are  no  longer  covered  by  the  chromotropic  intermediary  substance.  Based 
on  these  data  as  well  as  on  the  investigations  of  other  authors  (Hansen, 

Tret jakow) ,  a  number  of  materials  may  be  used  to  dissolve  the  chromo- 
tropic,  mucoid  substance;  in  addition  to  caustic  soda  solutions,  these 
include  chromic  acid,  picric  acid,  osmie  acid,  potassium  mnganate  and  the 
lye  solution  recommended  by  Hansen,  consisting  of  equal  parts  baryta  water 
and  lime  water  and  10$  NaCl. 

Eased  on  the  literature  quoted  here,  I  treated  a  number  of  arterial 
specimens  with  the  reagents  indicated  in  preliminary  tests,  in  an  attempt 
to  effect  a  complete  dissolution  of  the  intermediary  substance  without 
noteworthy  damage  to  the  structure  of  the  arterial  wall.  Pieces  of  <»orta, 
fixed  in  95$  alcohol,  were  submerged  in  various  solutions  (2-6-12-24  hours), 
i.e.  in  a  KOH  and  NaUH  solution  is  a  concentration  of  3:100,  up  to  1:1,000, 
as  well  as  in  1$  chromic  acid  and  picric  acid,  and  in  Hansen's  mixture. 

ufter  treatment  with  the  reagents,  the  specimens  were  washed  for 
several  hours  under  running  water  and  imbedded  in  paraffin  following 
preparation  with  alcohol  and  chloroform.  Staining  of  the  sections  ’with  van 
Gieson,  Mallory  and  Unna's  polychromic  methylene  blue.  I  wa3  able  to 
determine  as  a  result  of  these  tests  that  Hansen's  mixture  is  most  suitable 
and  completely  meets  the  requirements.  Staining  with  polychromic  methylene 
blue  eliminates  the  chromotropic  substance,  while  the  remaining  elements  of 
the  arterial  wail  stain  normally  and  do  not.  suffer  noteworthy  u&imge .  The 
preparations  stained  with  van  i*i  eson  »nd  Mallory  merely  showed  a  somewhat 
looser  arrangement  of  the  collagenous  substance  when  compared  to  non- 
treat.ed  control  sections. 

Examinations  of  the  arterial  wall  r  the  presence  of  collagenous 
substance  in  conjunction  with  age  coulu  oe  undertaken  only  after  these 
preliminary  steps.  I  utilized  the  3ume  technique  as  described  above: 

The  sections,  treated  with  Hansen's  mixture  for  one  day,  were  rinsed  for 
a  few  minutes  in  a  1/10  normal  solution  of  hydrochloric  acid,  since  the 
phuiiol-phthalein  test  liad  shown  that  the  lys  remains  in  the  tissue  for  a 
long  period  of  time.  In  addition  to  the  stains  listed  above,  I  used  Foot's 
method  for  the  impregnation  cf  gicter  cells;  here  the  sections  were  not 
prs-treated  with  lye. 
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My  material  consisted  of  the  following  arteries:  Aorta  (the  ascending 
portion  of  the  arch,  the  thoracic  aorta  and  the  abdominal  aorta),  art. 
caroti3  communis,  a.  lemoralis,  a.  brachialis,  a.  llenalis,  a.  mesenterica 
superior,  a.  coronarls  cordis  dex.  and  sin. 

The  art-  ries  listed  were  examined  in  21  cases  of  the  following  age 
levels:  9  days  -  3  cases;  5,  10,  23  arxi  40  year’s  -  2  cases  each;  16,  20, 

24,  27,  42,  53,  56,  62  and  83  years  -  1  case  each. 

In  microscopic  examination  of  tire  arteries  of  older  persons,  sections 
from  arterial  portions  without  visible  pathologic  lesions  were  used  ex¬ 
clusively,  tiie  material  being  selected  from  individuals  with  acute  causes 
of  death,  whenever  possible. 

Arteries  of  the  elastic  type. 

art.  carotis  communis.  9  days  old  (Fig.  1).  The  collagenous  sub¬ 
stance  is  already  well  defined  and  represented  in  considerable  quantity 
in  the  first  days  of  life,  'file  coarser  fibers  stain  dark  blue  with  Mallory, 
the  finer  precollagenous  ones  turn  light  blue.  The  intima  is  thin  at  this 
age  and  shows  (with  Mallory)  a  largo  amount  of  interlaced  light  blue 
fibrils;  in  addition,  dark  blue  collagenous  fibers  are  present  here  that 
border  primarily  on  the  inner  side  of  the  1.  elast.  jnt.  .Similar,  rather 
coarse  fibers  are  located  in  the  media,  progressing  along  the  outside  of 
the  1.  elast.  int. 


The  central  layer  contains  well  pronounced,  rather  thick  collagenous 
fibers  at  this  age,  being  for  the  most  part  located  outwards,  before  the 
membranes.  These  fibers  hug  the  elastic  laminae  quite  intimately  by 
following  their  undulating  course.  They  are  the  source  of  fine  fibrils 
which  surround  the  elastic  membranes  and  form  net-works  between  them. 
Everywhere,  precollagenous,  fine  fibers  ron  through  the  gaps  in  the  elastic 
membranes  arid  penetrate  the  intima  from  the  media  through  the  gaps  in  the 
1.  elast.  int.  (see  also  Eenninghoff 's  data).  The  total  amount  of  collagen 
increases  toward  t>i°  outer  arterial  layer  which  contains  thick  collagenous 
fibers,  a  large  number  of  muscle  fibers  with  circular  courses  are  located 
between  the  membranes  of  the  media  in  early  childhood;  their  arrangement 
throughout  the  entire  vascular  circumference  is  very  regular,  with  a  ^ 
swollen,  juicy  appearance. 


The  art.  carotis  comi-unis  at  this  age  shows  approximately  the  same 
conditions  upon  treatment  either  -with  Foot's  stain  or  Mallory's.  The 
gitt-er  cells  entwine  the  elastic  msmbranes  in  placos  and  form  networks 
between  them. 


Age  5.  In  addition  to  a  general  thickening  of  the  vascular  ’wall,  the 
compar-ison  with  the  preceding  age  group  reveals  an  inurea-  e  in  collagen, 
expressed  by  an  increase  in  collagenous  and  precollagenous  fibers  as  well 
as  by  a  thickening  of  the  individual  fibers.  The  network  of  fine  fibrils 
in  the  intima  i3  considerably  denser  than  at  the  preceding  age  level, 
accompanied  by  a  rise  in  the  amount  of  coarse  fibers  staining  dark  blue 
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with  Mallory.  Tim  central  layer  contains  fairly  coarse  collagenous  fibers 
which  border  on  the  clastic  lamellae,  not  only  from  the  outside,  as  had 
been  the  case  with  newborn,  but  also  from  the  inside.  The  spaces  between 
the  elastic  membranes  are  considerably  wider  than  at  the  earlier  age,  and 
are  filled  with  a  dense  network  of  ine  fibrils  that  stain  light  blue  witli 
Mallory  arid  are  impregnable  with  sliver  by  Foot's  method. 

Age  10  and  16.  The  structure  of  the  media  fails  to  reveal  essential 
deviations  from  the  conditions  described  above,  but  the  Quantity  of 
collagenous  and  precollagenous  fibers  is  slightly  great  r  than  at  the 
earlier  age. 


Starting  with  the  third  decade  (age  2/t),  especially  dense  accumula¬ 
tions  of  collagenous  fibers  are  found  in  the  inner  a3  well  as  the  central 
layer.  The  latter  nhors  thick  bundles  of  collagenous  fibers,  stained 
dark  blue  by  Mallory,  not  only  on  the  inside  and  outsd.de  of  the  elastic 
membranes,  but  also  in  the  apace  between  them,  next  to  the  network  of  fine 
fibers  observed  in  the  earlier  age  groups.  Particularly  thick  bundles  of 
collagenous  fibers  are  situated  predominantly  in  the  outer  layers  of  the 
media,  a3  already  observed  in  earliest  childhood.  At,  this  age  the  gaps  in 
the  elastic  membranes  are  much  more  noticeable  than  before  (Gruen3tein, 
Voigt).  Precollagenous  fibers  penetrate  these  gaps  everywhere .  The 
amount  of  muscle  fibers  in  the  media  seems  to  have  increased  in  comparison 
with  earlier  years.  Their  arrangement,  is  no  longer  as  regular  along  the 
entire  vascular  circumference  as  noted  :.n  childhood,  as  early  as  age 
5-10,  the  muscle  fibers  group  themselves  into  individual  bundles 
separated  by  collagenous  fibers. 

Material  of  the  fourth  decade  failed  to  reveal  additional  increases 
in  collagenous  fibers,  although  isolated  coarse  fibers  came  into  greater 
prominence.  The  gaps  in  the  elastic  membranes  are  everywhere  filled  with 
networks  of  collagenous  and  precollagenous  fibers.  The  quantity  of  muscle 
fibers  seems  to  be  increased  somewhat  in  comparison  to  earlier  age  groups; 
the  bundles  are  frequently  rather  short. 

In  the  6th  and  ?t.h  decades,  the  collagenous  fibers  of  the  cases 
examined  by  me  (age  53,  56  ana  62)  show  a  dull  blue  hue  after  staining 
with  Mallory  wnen  compared  to  younger  material;  van  Gieson’s  stain  pro¬ 
duces  a  homogeneous  appearance,  the  bundle  contours  are  indistinct  (see 
also  Voigt's  description).  The  gaps  in  the  elastic  membranes  are  notice¬ 
able  more  frequently  and  stretch  over  greater  distances  than  earlier. 

The  total  amount  of  muscle  fibers  seems  greater  at  thi3  age,  their  number 
is  smaller,  however,  in  proportion  to  the  collagenous  substance  which  has 
undergone  intense  development.  At  some  points  the  media  reveals  small 
amounts  of  longitudinal  muscle  fibers. 

The  6th  and  7tri  decades  produce  considerable  amounts  of  gitter  cells 
in  the  wall  of  the  art.  carotis  communis.  As  in  earlier  age  groups,  they 
form  dense  networks  in  the  intima  and  between  the  elastic  membranes  of  the 
media.  However,  this  age  group  shows  more  of  the  coarse  fibers,  and  the 
network  is  less  ramified. 
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The  aorta,  .ill  of  the  aort  al  suction:,  examined  by  m--  jv've  nearly 
identical  results,  anu  for  this  reason  they  may  be  described  together. 
Considerable  amounts  of  well  defined  collagenous  and  precollagenous  fibers 
are  found  in  the  aortal  wall  as  early  as  on  the  9th  day  of  life.  In 
addition  to  rather  coarse  fibers  ntainlng  blue  with  Mallory,  we  can  ace 
numerous  delicate,  fino,  light  blue  precollagenous  fibrils.  The  intiiia 
consists  of  fine  interlaced  fibers;  well  defined  collagenous  longitudinal 
fibers  are  also  present.  In  the  media,  the  collagenous  fibers  border  on 
the  elastic  membranes  (just  an  in  the  art.  carotin  coumiui  i.  s ) ,  showing  a 
well  pronounced,  primarily  circular  orientation  in  the  thoracic  and  abdo¬ 
minal  aorta;  however,  their  direction  is  no  longer  as  regular  in  the 
ascending  portion  of  the  aorta  and  In  th«  aortal  arch.  The  collagenous 
fibers  foil'  the  convolutions  of  the  clastic  membranes  and  border  on 
their  oute.1  side.  In  this  age  group  the  elastic  membranes  undulate  very 
strongly,  almost  without  interruptions;  there  are  only  a  few  points  with 
enull  gaps  that  are  penetrated  by  bundles  of  collagenous  or  precollagenous 
fibers  (fienninghoff ) .  Similar  hole3  occur  also  in  the  lamina  elastica  int., 
through  which  collagenous  and  precollagenous  fibers  enter  the  intima  from 
the  media.  The  fibers  become  progressively  coarser  toward  the  outer 
layer.  Tho  central  layer  harbors  networks  of  fine  precollagenous  fibers 
between  the  elastic  menbranes,  in  addition  to  the  fibers  bordering  on  them. 
These  networks  are  less  strongly  defined  in  the  abdominal  portion  of  the 
aorta,  where  the  elasti  c.  laminae  are  arranged  more  compactly.  Tito  muscle 
fibers  lie  between  the  irembranes  and  at  times  hug  them  quite  closely 
(see  also  fienninghoff). 

At  age  10  the  amount  of  collagenous  fibers  in  all  layers  of  the 
aortal  wall  is  considerably  greater  than  in  early  childhood.  The  colla¬ 
genous  longitudinal  fibers  are  coarser  iti  the  inner  layer.  The  network  of 
thin  precollagenous  fibers  is  censer.  Thu  muscular-elastic  layer  is  dis¬ 
tinctly  defined.  The  bundles  of  collagenous  fibers  in  the  media  are 
thicker  than  in  the  preceding  age  group;  they  lie  on  both  sides  of  the 
elastic  membranes.  The  latter  hive  a  greater  number  of  disruptions  than 
before.  The  spaces  between  the  elastic  membranes  ar"  wider,  and  Contain 
a  fairly  dense  network  of  fine  precollagenous  fibers  that  also  penetrate 
the  membranes'  gaps  at  every  point.  In  places,  smaller  sections  with 
considerable  aggregations  of  collagenous  fibers  arc  found,  especially  in 
the  proximity  of  the  adventitia. 

At  age  20-27  the  cjiantity  of  collagenous  fibers  is  increased  in  the 
intima  and  media  in  comparison  to  the  previous  group,  and  their  bundles 
are  coarser  and  thicker.  The  central  layer  now  shows  coarse  collagenous 
fibers  also  in  the  spaces  between  the  elastic  membranes,  where  the  pre¬ 
ceding  age  group  merely  had  a  thin  network  of  precollagenous  fibers. 

Tiie  interruptions  in  the  elastic  membranes  are  more  pronounced  than  before: 
they  are  penetrated  not  only  by  thin  collagenous  fibers,  as  previously, 
but  also  by  coarser  ones. 

Tlie  following  age  group  (4th  and  5th  dc-cade)  reveals  another  increase 
in  collagenous  fibers  in  the  aortal  will.  The  intima  is  thickened,  con¬ 
tains  copious  networks  of  precollagen  'us  fibers;  bundles  of  longitudinal 
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fibers  •u'“  located  on  their  Internal  aide.  In  the  media  the  thicker 
cnl  1  i/;p[iouL'  fibers  neighbor  on  the  elastic  mratbrancn,  in  which  mrm.-ct;  ori 
the  coarser  bundles  proximate  the  adventitia,  as  in  childhood.  The  gaps  in 
the  elastic  membranes  are  even  more  pronounced,  their  interspaces  are 
occupied  by  coarr.e  collagenous  fibers.  'uncle  fibers  are  arranged  in  long 
and  abort  bundles  here;  3ome  cases  reveal  bundles  of  longitudinal  muscle 
distributed  arbitrarily. 

Age  ‘/}  and  (>2, .  all  layers  of  the  vascular  wall  contain  coarse 
collagenous  fiber  3  in  larg  ■-  quantity;  many  collagenous  1’i  been  stain  a 
di~ty  blue  ‘".th  k'Hory,  the  contours  of  the  individual,  fibers  are  indis¬ 
tinct,  vague.  The  thin  fibers  are  well  defined  in  the  form  of  a  rather 
dense  network.  Tile  elastic  membranes  show  a  slight  undulation  and  very 
frequent  disconnections.  The  muscle  fibers  of  the  media  have,  a  circular 
orientation  in  the  form  of  bundles  of  various  si^e;  longitudinal  bundles 
are  also  present.  The  general  arrangement  of  muscle  fibers  is  irregular. 

Thu  fitter  fibers  of  the  aortal  inti  ma  lave  a  predominantly  longi¬ 
tudinal  ox’  oblique  direction  in  early  childhood;  they  give  cross  sections 
an  appearance  of  fairly  dense  points  and  transverse  strips.  In  the  central 
layer  the  coarser  fibers  border  on  the  elastic  nambranes,  entwining  the 
l°tter  in  places.  Networks  of  wavy,  fine  fibers  are  found  between  the 
membranes.  The  sixth  year  oi  life  already  shows  an  increase  in  the  amount 
of  gifter  fibers  in  the  intima  in  comparison  to  early  childhood;  the 
longitudinal  fibers  have  a  denser  arrangement,  distinctly  defined  circular 
fibers  arc  also  found  next  to  the  lam.  elast .  int.  The  lam.  clast,  int. 
as  well m  the  elastic  membranes  are  often  entwined  by  gi  tter  fibers  in 
the  central  layer.  In  the  medi,  they  proceed  tlu’ough  the  gaps  in  the 
elastic  iiembranes;  fairly  dense  networks  of  fine,  ramified  gitter  fibers 
are  found  between  the  membranes.  At  age  22,  24  and  27  the  gitter  fibers 
of  the  aortal  wall  are  present  in  copious  amounts  (Fig.  2).  Their  net¬ 
works  in  the  intima  are  especially  dense  near  the  lav.,  elast.  int.  In  the 
media  they  surround  the  elastic  membranes  and  muscle  bundles,  .ind  also  form 
denar  networks  between  the  membranes.  Gitter  fibers  are  also  very  copious 
at  higher  age  levels  (50-80  years).  In  addition  to  a  considerable  amount 
of  fairly  coarse  gitter  fibers,  we  also  find  dense  networks  of  fine  fibrils. 
At  an  advanced  age  the  gitter  fibers  are  generally  coarser  and  less  ramified 
than  at  younger  age  levels  (Fig.  2  and  3). 

Thus  we  find  the  wall  of  elastic  arteries  examined  by  me  to  contain 
quite  a  large  amount  of  collagenous  substance  from  early  childhood,  both 
in  the  form  of  thick,  collagenous  fibers  and  fine,  precollagenous  fibrils, 
at  this  age  the  intima  harbors  predominantly  fine  fibrils.  In  the  central 
layer,  deposits  of  fairly  thick  collagenous  fibers  are  found  on  the  out¬ 
side  of  the  elastic  membranes;  networks  of  fine  fibrils  are  situated 
betwesn  the  membranes.  With  advancing  age  the  total  amount  of  collagenous 
fibers  increases  on  one  fund,  and  a  thickening  of  the  Individual  fibers  is 
noted,  on  the  other.  In  this  connection  a  gradual  transformation  of  pre¬ 
collagenous  fibers  into  collagenous  ones  takes  place  everywhere. 


6 


Tin*  i  .ill  :>n  riivt.M  l.:i  rather  1,1'lt.k  iul  lag^unr.  li  iirr.-t  a  i  read;.'  in  riii  Id - 
tiooii,  and  Mir  network  of  preco]  lagwiouj  libera  become  ••.  progressively 
denser.  In  the  media ,  coarse  collagenous  l'j  ber  :  apjyar  not.  only  on  the 
external  side  of  the  elasuir.  membranes,  Lut,  alrw  on  the  internal  side. 

Tin;  networks  of  precollagenous  fibers  between  the  elast I  «•  larmhrane:;  beco-ne 
consid.-rably  lUiuier,  ni  at  age  dO  i  hr  co  1 1  i.'ninu.i,  ci  rrularljr  .irieute.i 
t'ib<'r>  are  already  well  defined.  In  addition,  the  medi  a  shows  immy  pre- 
co  i  la  r.('noli:i  libera  that  penetrate  through  the  ..ap*  in  the  elastic  imiiisbraiir 
Til.'  ; !}:•'•  in  the  ej  u;ti  c  iiirmhrunru  are  i:«ire  i  nil..’  r>  >us  at.  I  iter  are  level:, 
(linmi  ist.c  i  n ,  Voigt),  and  .fiber::  pri'ctr  iti ug  them  i  ::i»-  fli  i  u.-l 

coarser.  Jj.mi  Jar  fibers  pmco.  d  through  the  gaps  in  the  l-aiu.  ejast.  int. 
and  ex.t.  from  the  central  layer  into  the  int  inn  and  adventitia.  At  still 
later  a ge  levels  the  increase  in  collagenous  fibers  is  accomnani ed  by 
tlirir  yra  dual  l.ransforwati  on  (swelling,  humugeiiia  iti  on,  dullness),  whi  cii 
nay  be  called  "hyalinosi s."  The  smooth  musele  fibers  of  the  central 
layer  arc  distributed  evenly  in  early  childhood.  Later,  an  arrangement 
of  the  muscle  fibers  into  bundles  is  evident.  Longitudinal  bundles  of 
muscle  fibers  are  seen  in  subsequent  years,  their  amount  being  subject  to 
Considerable  individual  fluctuation,  according  to  M,  aresu.  In  senile 
years  the  muscle  bundles  are  of  various  length,  they  are  unevenly  ui.s- 
t-ri bute-si  anu  separated  by  targe  amounts  o’  collagenous  fibers. 

arteri es  of  the  muscular  tyne . 

.art.  femoralis.  9  day's  old.  The  vascular  intiir.a  is  not,  developed. 
The  endothelium  borders  directly  on  the  Lain,  clast,  int.  The  muscle 
fibers  of  the  media  arc  arranged  very  re;yi±nrJy  in  several  rows,  fine, 
precollagenous  fibers  proceed  between  the  rows  of  muscle.  They  are 
generally  distributed  evenly,  the  coarser  ones  are  proximal  to  the  lam. 
elast.  int.  The  coarser  gitter  fibers  run  a  serjent.i  ne  course  through 
the  rows  of  muscle  fillers  and  branch  out  into  finer  fibrils  that  form 
networks  between  tiie  muscle  fibers.  The  intima  of  the  art.  femoralis  is 
already  well  defined  in  the  10-year-o.ld;  it  contains  considerable  amounts 
of  coll  igenous  and  precollagenous  fibers  which  form  fairly  th i ck 
collagenous  longitudinal  fibers,  an  well  a:>  circular  fibers  running  along 
the  lam.  elast.  int.,  and  also  thin  fibrils  forming  a  dense  network.  The 
lam.  elast.  int.  contains  disruptions  in  places,  admitting  individual 
collagenous  or  precollagenous  libers,  whole  bundles  of  libers  and,  at 
times,  muscle  cells,  into  the  inner  laye.r  of  the  intima.  The  muscle 
fiber:!  of  the  media  are  not  arranged  as  evenly'  as  in  the  preceding 
material.  The  collagenous  fibers  are  coarser  than  before  and  less  r.  gu- 
larly  distributed.  Tile  gitter  fibers  are  more  strongly  defined  here  and 
take  a  serpentine  course  between  the  rows  of  muscle  fibers,  fairly 
coarse  gitter  fibers  are  proximal  to  the  lam.  elast.  int.  arid  penetrate 
through  its  gaps  into  the  intima. 


In  the  cases  aged  2U  and  ,!A  the  inner  layer  of  the  art.  fei.oralis 
contains  a  considerable  amount  of  thick  collagenous  fibers;  the  o  ‘  i cu- 
larly  thick  ones  are  deposited  between  the  lam.  elast.  int.  an  >»  newly 
formed  inner  border  lamolli.  In  the  central  lawyer  the  irregular,. 1  ies  of 
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irr.in" client-  of  :im:scu Ja r  \nd  t:oi  Lngenou:;  I'ibcrn  i  r.  even  mure  dir.ti  n»*l.  than 
in  Ui«'  i-recedi  u,"  are  ,*  f'*  ■  vij  > .  There  are  i  sol.il.od  i  nntaiir.es  of  sma]  !  sections 
of  the  media  with  a  cunsi dr ruble  amount  of  muscle  fibers  consisting  of 
comv.r,  null  irenmis  fibers  or  of  a  dense  network  nf  f i  nor  Tiber::.  The 
quantify  of  I'i  I.I.OJ-  J'i.  I  a.  t  ,  1  hiV"  i  DC )'*■  I: -i  d  over  1  he  i  I  ill/'  1. 

usuiliy  Ivivf  i  longitudinal  ivinrir  in  the  intd'."U,  mo  chow  a 
rircu  I  ir  orient  at.i- n  in  the  media.  They  entwine  muscle  fibers  and 
fni-ni  nri-worl;:-.  ai.  t-iii  point  -  in  pfuj  the  proci  I  i  '.iviinu:;  t’i  born  ’.toco mo 
roar:  it"-  aim  l.-im  ini.o  im  i  la  '•■noun  mu:;. 

at  age  53,  all  layers  of  the  vrscular  wall  reveal  a  large  quantity 
of  r.ol  lugenous  fiber::..  They  are  coarser  than  at  the  precedi  nr.  are  level, 
am  hull  i  nj  ir,'::  u;ii  have  v  ino  rnni  unrn,  Til  '  inimher  of  rn  1  I  o  fu .oils 
fibers  iri  tiie  central  layer  is  larger  tiian  before;  the  number  of  muscle 
bundles,  on  the  other  ieUHl,  ir  relatively  huh  1 1,  and  their  arrangement 
is  less  regular. 

Tii  gitt-nr  filler:;  of  the  meJia  are  quite  well  defined  and  present  i.n 
considerable  numbers,  as  ir  die  earlier  material,  diey  again  prefer  the 
oro>: i mity  of  luUScLc*  bundles  which  they  surround.  The  coarse  fibers 
bordering  on  the  l.ann  clast.  int.  from  tiie  outside,  are  particularly 
char  icteristi  c . 

Art.  brachialia .  The  process  of  increase  in  collagenous  substance 
in  the  walls  of  the  art.  brachiulis  with  advancing  age  is  as  distinct  as  in 
the  art.  femur  lie.  In  carl/  chi  Idhoo*1  the  central  layer  of  the  a ri. . 
bractd  'li.s  contain:!  smoo'h  muscle  fibers  which  ar«-  urrsuged  in  dense, 
almost  regular  processions,  forming  regular  rows  aspirated  by  fine,  colla¬ 
genous  and  precollagenous  'ibers.  at  age  >-10  these  fibers  appeal'  to  be 
coarser  and  thicker.  At  age  d>-pU  a  certain  irregularity  nay  already  bo 
noted  in  the  arrangement  u,  muscle  fibers.  Tiie  media,  particularly  in  the 
outer  layers,  shows  isolated,  small  spots  consisting  of  bundles  of  fairly 
coarse,  collagenous  fihe -s.  at  later  age  levels  (A0-50  years)  these  areas 
become  progressively  laiger  ird  arc  found  more  often,  at  the  highest  age 
level  the  loliagenous  substance  in  the  media  exceeds  the  muscle  fibers 
quantitatively.  Thus  the  muscle  bundles  in  the  art.  brachlalis  of  a 

/  '>  _  I  .!  _  _ _  J.  1  .  ! . >  - _ 14  . ..-1  4  1...  _ _  -.nil  , 

U  ^  V  C  ci  i. _  — 1_/  L  Li  die  vtri.y  uiij.ii  u.  i  tea  ataiitci  cu  i.tt  urtnuu  unc  uuai  uc  ia/ jiQf,tnvuo 

fibers  in  relatively  small  amounts.  In  addition,  particularly  thick 
collagenous  fibers  are  found  primrily  on  the  outside  of  the  lam.  el. 
interna.  !>recoilagenocs  fibers  are  found  everywhere  in  large  amounts  next 
to  the  collagenous  ones.  The  former  have  a  circular  course  in  the  media, 
entwine  the  muscle  fibers  and  form  netwrks  between  them.  Compared  to 
younger  material,  they  seem  coarser  in  advanced  age;  the  networks  are  less 
dense  and  a  transformation  to  collagenous  fibers  is  evident  everywhere . 

Thu  structure  of  the  inner  layer  in  relation  to  tiie  proportion  of 
collagenous  to  precollagenous  fibers  does  not  differ  from  that  of  the  art. 
fen.oralis. 
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-  '  -  .i.y  J  *r*  .  .  •  :i  a_  .  v-?  oeen 

-  V  ■jtueiiuiLwr,  who  points  to  fibrous  fe  •  ;.er  xtisi.  of  trie 

' - :  •*>'  LVv '  stadia,.  The  art.  iienuJis  has  .*  thir:  central  Layer  in 
:  ;  u  >■  uhoou  (*>  uayy),  consisting  of  a  few  relatively  proxiiua*. 

'■  uu-r.  There  are  collagenous  and  precollagenous  fiber  a 

n  "-hem.  The  stiungly  pronounced  adventitia  consists  of  coarse 
'  ijiigenocs  ana  elastic  fibers. 

.  -i:  o  a  a  r'Wiy  ior«.eu  iiuy  l  e  observe' i ;  lb  contains  fine 

so!  sugenous  am  ..-re collagenous  libers  that  ,-nter  from  tiie  media  through 
bho  .ups  it*  the  loot,  elast.  ini-.  The  a.  -.ount  ox  collagenous  fibers  in  the 
media  at  this  age  has  increased  when  compared  to  the  preceding  material, 
at  age  23  the  number  of  collagenous  and  precollagenous  fibers  in  the 
central  and  inner  layers  has  increased  considerably  over  childhood.  The 
fibers  are  quite  coarse  and  form  considerable  aggregates  in  places.  A 
particularly  characteristic  sign  is  the  arrangement  of  coarse  fibers 
along  the  lain,  elast.  int.,  both  inside  and  out. 

The  kt  am  ptn  decades  reveal  an  irregular  arrangement  of  the 
muscular  and  collagenous  fibers.  The  media  is  permeated  with  fairly  large 
areas  consisting  of  copious  collagenous  fibers.  The  amount  of  muscle 
fiber  has  decreased  relatively,  they  are  scattered  in  irregular  bundles. 

A  large  quantity  xf  collagenous  fibers  is  found  also  in  the  intima,  where 
they  occur  everywhere  between  the  muscular  and  elastic:  fibers.  In  later 
age  the  collagenous  fibers  are  especially  coarse;  they  have  a  certain 
dull  appearance  and  the  contours  of  the  individual  bundles  are  vague  in 
places. 

The  precollagenous  fibers  of  the  art.  lienalis  are  well  aefineu  from 
earliest  childhood.  In  the  intima  they  prefer  a  longitudinal  orientation. 
In  the  media  they  follow  -a  s'erpentine  course  along  the  muscle  fibers  and 
form  network s  between  them.  Some  of  them  are  coarser,  others  finer,  a 
few  coarser  fibers  border  on  the  outside  of  the  lam.  elast.  int.  Later 
age  bring  a  thickening  of  the  gitter  fibers,  their  coarse  is  less  serpen¬ 
tine  ana  they  change  into  collagenous  fibers  throughout. 

art.  mesenterica  superior.  In  early  childhood  the  media  contains  only 
fane  collagenous  and  precollagenous  fibrils  which  have  a  circular  orienta¬ 
tion  between  the  muscle  fibers.  Their  amount  in  the  media  is  increased 
from  the  5th  year  on  and  they  appear  to  be  coarser.  At  age  10  the  central 
and  inner  layers  contain  a  good  number  of  collagenous  fibers  which  follow 
the  course  of  the  lam.  elast.  int.  in  the  intima,  whereas  they  are  situated 
in  bundles  between  the  muscle  fibers  of  the  media.  At  age  2k  this  picture 
is  more  pronounced;  this  age  reveals  a  particularly  strong  development  of 
collagenous  fibers  at  several  points  of  the  media.  The  arrangement  of 
muscular  and  collagenous  fibers  usually  is  irregular,  nt  age  U0  and  50 
the  amount  of  muscle  fiber  has  experienced  a  relative  decrease;  bundles  of 
various  size  are  scattered  between  the  collagenous  network. 
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The  alterations  Just  described  agree  completely  with  those  observed 
by  Schmiedl.  He  points  to  a  "fibrosis11  of  the  central  layer  of  tho  art. 
mesenteries  sup.  which  starts  around  the  third  decade  and  increases  with 
age. 


The  coronary  arteries  of  the  heart.  V/ell  defined  collagenous  fibers 
are  present  in  the  inner  and  central  layer  at  the  earliest  age,  both  in 
the  left  and  right  coronary  arteries. 

According  to  Wolkoff,  the  intima  of  these  arteries  is  distinctly 
pronounced  in  childhood.  There  are  a  good  number  of  coarse  collagenous 
fibers  inward  from  the  lam.  clast .  int.j  they  are  longitudinal  in  the 
inner  layer  of  the  intima  and  circular  in  the  proximity  of  the  lam, 
elast.  int..  In  addition,  the  intima  shows  a  network  of  fine  fibers  that 
proceed  in  various  directions.  The  muscle  fibers  of  the  central  layer 
are  arranged  in  regular  rows  separated  by  undulating,  fine  collagenous 
and  precollagenous  fibers. 

At  age  10  the  inner  and  central  layers  of  the  right  and  left  coronary 
arteries  betray  an  increase  in  the  number  and  thickness  of  collagenous 
fibers.  The  network  of  fine  collagenous  or  precollagenous  fibers  of 
diverse  orientation  is  considerably  denser  in  the  intima  compared  to  the 
earlier  age  levels.  Isolated  fibers  lead  from  the  media  to  the  intima 
through  gaps  in  the  lara.  ©last.  int.  The  central  layer  contains  collag¬ 
enous  fibers  embedded  between  the  muscles.  They  are  coarser  and  occupy 
more  space  than  previously. 

Age  16  and  20  brings  an  increase  in  collagenous  fibers  in  th«  walls 
of  the  coronary  arteries.  The  outer  portions  of  the  intima  contain  whole 
bundles  of  rather  coarse  collagenous  fibers  which  penetrate  into  the  media 
via  gaps  in  the  lam.  clast.  int.  The  network  of  fir*,  interlacing  pre¬ 
collagenous  fibrils  is  also  more  distinct,  in  the  intima.  The  collagenous 
fibers  of  the  central  layer  are  coarser  and  cover  greater  areas  than  in 
the  preceding  naterial.  The  foci  of  collagenous  fibers  rave  an  oblong 
shape  and  are  found  more  often  in  the  section  of  the  media  proximal  to 
tho  adventitia;  apparently  they  rclato  to  tho  vaoa  vacorum.  The  muscle 
fibers  are  separated  due  to  a  proliferation  of  collagenous  fibers  and  lose 
their  regular  arrangement  known  from  childhood.  At  higher  age  levels  the 
amount  of  collagenous  fibers  increases  considerably  in  the  central  and. 
inner  layers. 

at  age  53  the  central  layer  contains  ubiquitous  and  considerable 
aggregates  of  collagenous  fibers  in  the  form  of  largo  individual  strata 
that  are  wedged  between  the  muscle  fibers.  The  amount  of  rauacli  fibers 
is  decreased,  their  bundles  are  thinner  than  at  earlier  age  levels. 
Unusually  groat  changes  involving  the  development  of  large  masses  of 
collagenous  fibers  and  the  decrease  in  muscle  fi  bars  were  noted  in  the 
coronary  arteries  of  a  62-year-old  mail.  In  this  case,  aggregates  of 
coarse  collagenous  fibers  were  present  in  the  form  of  extensive  inter¬ 
spaced  strata.  At  this  age  the  collagenous  fibers  assume  a  dull  blue 
color  after  staining  with  liallory,  and  the-  individual  fibers  lose  the 
distinctiveness  of  their  contours. 
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The  gitter  fibers  in  the  wall  of  the  coronary  arteries  (Fig.  4,5,6) 
are  distinctly  visible  in  early  childhood,  both  in  the  intima  and  media. 

In  the  intima  they  are  usually  oriented  longitudinally  and  border  on  the 
lam.  elast.  int.,  while  the  media  shows  them  proximal  to  the  elastic 
membranes.  In  the  central  layer  the  coarser  gitter  fibers  proceed  in 
spiral  undulations  parallel  to  the  muscle  bundles,  while  the  thinner  ones 
form  networks  between  the  muscle  bundles,  at  age  26-27  the  number  of 
gitter  fibers  is  e^en  larger.  In  the  intima,  a  dense  network  of  them  is 
found  close  to  the  elastic  plates  of  the  hyperplastic  layer.  In  addition, 
fibers  are  seen  here  that  are  scattered  without  any  form  of  arrangement. 

In  the  media  they  entwine  the  muscle  fibers  quite  densely  and  fonn  copious 
networks  between  them,  consisting  of  strongly  serpentine  fibers.  The  J>th 
and  6th  decades  reveal  well  developed  gitter  fiber  networks  in  the  intima 
and  media,  although  the  fibers  are  generally  coarser  and  r.ot  as  undulating 
as  in  the  preceding  age  group;  transitions  to  collagehous  fibers  take 
place  eveiy where. 

The  above  d9scrj.pt.i0n  reveals  that  the  general  arrangement  of 
collagenous  fibers  in  the  wall  of  muscular  type  arteries  examined  by  me 
is  nearly  uniform  wi.thin  a  given  age  group.  Earliest  childhood  shows 
relatively  faw  thin,  collagenous  fibers  in  the  central  layer  of  these 
arteries.  The  intima  contains  them  only  in  the  coronary  arteries  of  the 
heart,  where  many  preco Uagenou3  fibers  are  found  as  well.  In  the  media, 
the  collagenous  fibers  are  located  between  the  muscle  fibers  which  are 
arranged  in  regular  rows  in  close  proximity.  The  gitter  fibers  entwine 
the  muscle  fibers  and  form  networks  between  them.  The  coarser  gitter 
fibers  border  on  the  outside  of  the  lam.  elast.  int .  j  they  surround  the 
latter  frequently  and  proceed  through  its  gaps  into  the  intima.  Fairly 
coarse  gitter  fibers  lead  a  spiral  course  parallel  to  the  muscle  fibers, 

V/ith  advancing  age  there  occurs  a  uniform  thickening  of  the  existing 
collagenous  fibers  and  a  formation  of  new  fibers.  Bundles  of  longitudinal 
fibers  are  found  in  the  intima  at  age  5-10,  anti  the  circular  fibers  located 
on  the  inside  of  the  lam.  elast.  int.  are  also  well  defined.  Moreover, 
the  intima  already  shows  a  network  of  fine  precollagenous  fibers. 
Particularly  thick  collagenous  longitudinal  fibers  are  found  in  the  intima 
of  the  heart's  coronary  arteries.  Tlu  deposits  of  collagenous  fibers  in 
the  media  become  progressively  thicker  with  advancing  age  and  consist  of 
coarser  fibers  than  in  early  childhood.  The  increase  in  collagenous  fibers 
continues  in  later  age  groups  (toward  age  20-25).  The  muscle  bundles  in 
the  media  are  separated  more  and  more  by  the  developing  collagenous  fibers; 
in  addition,  areas  appear  in  viiich  the  coarse  collagenous  fibers  are  more 
strongly  developed,  especially  in  the  outer  portions  of  the  media.  In  the 
3rd  and  4th  decades  these  areas  appear  in  the  entire  central  layer,  'where¬ 
by  the  muscle  fiber  bundles  are  separated  over  considerable  distances  due 
to  the  collagenous  substance.  At  about  age  40  the  preponderance  of 
collagenous  substance  over  the  muscular  elements  becomes  quite  clear  in 
all  arteries  examined.  Material  of  advanced  age  (5th,  6th  and  7th  decades) 
reveals  continued  increase  in  collagenous  fibers,  and  the  muscle  fibers 
are  arranged  in  relatively  thin,  short  bundles  scattered  throughout  the 
collagenous  substance  in  the  media;  the  collagenous  fibers  lose  their 
sharp  contours  and  stain  diffusely. 
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The  amount  of  fine  fibers  as  well  aa  coarser  precollagenous  fibers 
grows  with  advancing  age;  they  are  everywhere  transformed  into  collagenous 
fibers.  The  third  decade  brings  particularly  dense  networks  of  gLtter 
fibers.  In  later  life  the  number  of  gitter  fibers  is  quite  considerable; 
the  coarser  fibers  are  present  in  greater  quantity  and  the  fine  ones  show 
a  slightly  serpentine  orientation. 


Summary. 

A  study  of  the  3enile  changes  in  arteries  of  the  elastic  and  muscular 
type  leads  to  the  conclusion  that  all  arteries  examined  by  me  reveal  a 
steady  increas  in  collagenous  substance  or  collagenous  fibers  with  ad¬ 
vancing  age.  However,  each  type  of  arteiy  discussed  shows  certain  pecu¬ 
liarities  within  the  context  of  the  existing  senile  changes.  The  arteries 
of  the  elastic  type  give  evidence  of  a  good  number  of  coarse  collagenous 
fibers  from  earliest  childhood,  occupying  a  considerable  portion  of  the 
vascular  wall.  The  collagenous  and  precollagenous  fibers  of  the  media  are 
arranged  in  a  circular  pattern  and  anastomose  mutually  through  the  gaps  in 
the  elastic  membranes  as  well  as  with  the  collagenous  fiber  system  of  the 
intima  and  adventitia.  Advancing  age  brings  a  thickening  of  the  collagen¬ 
ous  fibers  and  formation  of  new  collagenous  and  precollagenous  fibers. 


The  arteries  of  the  muscular  type  contain  only  a  few  collagenous  and 
precollagenous  fibers  at  an  early  age.  Here  we  meet  the  agenous 
3uhstane  in  thefora  of  fine  fibrils  situated  between  thr  .sole  fibers. 
With  advancing  age  the  arteries  of  the  muscular  type  experience  a 
thickening  and  proliferation  of  the  collagenous  and  precollagenous  fibers; 
the  latter  change  to  collagenous  fibers.  The  muscle  fibers  are  distribu¬ 
ted  on  isolated,  irregular  groups.  This  proce.33  is  analogous  to  that 
described  by  Staenmler  for  the  art.  renalis  and  lienalis  and  by  Schmiedl 
for  the  art.  mesenteries  sup. 


The  attrition  of  muscle  fibers  with  age  is  not  as  distinct  in  the 
arteries  of  the  elastic  type;  it  might  even  be  said  that  the  total  amount  of 
muscular  elements  is  frequently  greater  at  an  a^vanc^d  age  than  in  early 
childhood.  Owing  to  the  proliferation  cf  collagenous  fibers,  the  regular 
arrangement  of  muscle  fibers  in  the  media  is  disturbed  and  the  muscle 
fibers  are  distributed  on  irregular  groups,  just  as  in  the  muscular  type 
arteries . 


In  advanced  years,  and  sometimes  sooner,  the  proliferating  collag¬ 
enous  fibers  of  arteries  of  both  types  stain  more  diffusely  and  turbidly, 
their  contours  are  indistinct.  These  changes  of  the  collagenous  fibers 
in  the  arterial  wall  may  be  designated  as  "hyalinosis"  after  Voigt. 

The  senile  increase  in  collagenous  fibers  in  the  arteries  examined 
by  me  takes  place  diffusely;  no  foe’'’.  accumulations  of  these  fibers  ware 
noted.  However,  the  media  consistently  shows  small  areas,  especially 
toward  the  adventitia,  that  probably  correspond  to  the  course  of  tha  vasa 
vasorum  and  in  which  the  collagenous  fibers  reveal  particularly  strong 
development . 
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In  view  of  the  consistency  of  such  collagenous  areas,  they  cannot  be 
considered  a  pathological  manifestation,  especially  since  signs  of  an 
inflammatory  nature  are  absent,  a  correlation  between  the  atherosclerotic 
changes  in  the  intima  .ana  the  collagenous-fibrous  proliferations  in  the 
media  could  not  be  established  from  my  material.  It  is  true  that  my 
material  did  not  contain  severe  atherosclerotic  changes,  although  such 
alterations  of  low  degree  occurred  sporadically.  I  was  unable  to  discover 
any  special  changes  in  the  media  at  such  places  in  comparison  with  neigh¬ 
boring  areas,  viiere  the  intdma  did  not  contain  atherosclerotic  changes. 

This  observation  agrees  with  Staemmler's  opinion  that  the  development  of 
fibrous  tissue  in  the  central  layer  takes  place  independently  of  the 
atherosclerotic  changes  in  the  intima. 

The  progressive  increase  in  collagenous  fibers  with  advancing  age 
occurs  in  the  arteries  at  the  expense  of  a  vigorous  development  of 
gitter  fibers,  thanks  to  the  transformation  of  precollagenous  fibers 
into  collagenous  ones.  The  amount  of  gitter  fibers  is  quite  considerable 
even  in  childhood,  and  their  number  grows  with  advancing  age.  In  later 
years  they  become  coarser  and  less  wavy,  especially  in  senile  years  when 
the  major  part  of  these  fibers  is  converted  to  collagenous  ones. 

It  may  be  concluded  from  the  facts  listed  here  that  the  senile  in¬ 
crease  in  collagen  in  the  central  arterial  layer  pointed  out  by  Staemmler 
and  Schmiedl  relative  to  certain  arteries,  are  valid  for  the  walls  of  the 
large  muscular  and  elastic  type  arteries  as  such,  according  to  Staemmler's 
data  the  development  of  fibrous  tissue  is  more  pronounced  in  the  media  of 
the  art.  lienalis  than  in  the  art.  brachialis,  an  opinion  that  is  not 
shared  by  Hesse,  however,  according  to  ray  observations,  the  senile 
development  of  collagenous  fibers  generally  takes  place  at  about  the  same 
rate  in  all  arteries  examined. 

I  cannot  say  anything  definite  about  the  significance  of  changes  in 
blood  pressure  for  the  structure  of  the  arterial  media  (K.  Dietrich), 

3ince  in’.'  material  was  chosai  from  cases  that  failed  to  indicate  deviations 
from  normal  blood  pressure. 

Since  the  main  manifestation  of  the  changes  described  above  consists 
in  progressive  accumulation  of  collagenous  substance  in  the  media,  it 
ought  to  be  appropriate  to  designate  it  as  "senile  fibrosis  (or  collagen- 
osis")  of  the  arteries. 

The  basis  of  arterial  fibrosis  is  apparently  found  in  mechanical 
influences  (Staemmler) ,  but  a  primary  change  in  the  physico-chemical 
structure  of  the  intermediate  substance  ("hysteresd s")  with  advancing 
age  is  also  possible.  At  any  rate,  fibrosis  of  tire  media,  coupled  with 
senile  changes  of  the  intiroa  (Jores,  Alb.  aschoff,  V/olkoff  and  others) 
and  the  elastic  framework  of  the  arteries  (Voigt,  Gruenstein),  as  well  as 
the  increase  in  chromotropic  substance  (Schultz,  Ssolowjew)  represents  a 
typical  alteration  characterizing  the  morphologic  picture  of  the  arteries 
in  advanced  years. 
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Illustrations . 


Fig.  1.  From  the  cross  section  of  the  art.  ctrotis  of  a  9-day-old 
child.  Treatment  according  t-o  Foot.  The  gitter  fibers  entwine  the 
lamellae  of  the  media.  (Magnification  about  800  X). 

Fig.  2.  From  the  cross  section  of  the  thoracic  aorta  of  a  27-year- 
old  woman.  Foot's  preparation.  The  gitter  fibers  of  the  nredia  entwine 
the  elastic  lamellae  and  form  dense  networks  between  them.  The  gitter 
fibers  have  a  longitudinal,  or  oblique  course  in  the  intima  (800  X) . 

Fig.  3-  From  the  cross  section  of  the  thoracic  aorta  of  an  83-year- 
old  woman.  Foot's  preparation.  Generous  development  of  coarse,  extended 
gitter  and  collagenous  fibers  in  the  media  (800  X) . 

Fig.  4.  From  the  cros3  section  of  the  right  coronary  artery  of  the 
heart  of  a  5-year-old  child.  Treatment  after  Foot.  The  media  reveals 
numerous  fine,  serpentine  gitter  fibers  that  proceed  between  the  mu3cle 
fibers  or  entwine  the  Litter  (800  X). 

Fig.  5-  From  the  cross  section  of  the  right  coronary  artery  of  the 
heart  of  a  23-year-old  ntin.  Foot's  preparation.  The  gitter  fibers  of 
the  media  are  thicker,  more  generously  developed,  than  in  childhood  and 
form  dense  networks  (800  X). 

Fig.  6.  From  the  cross  section  of  the  same  artery  of  a  56-year-old 
man.  Foot's  treatment.  The  gitter  fibers  of  the  media  arc  very  coarse, 
extended,  decreased  in  number  and  form  isolated,  compact  networks  between 
the  muscle  fibers  (QQO  X), 
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